Photovoltaics made of silicon are the most widely deployed in the world today. Despite rapid reductions in cost over the past decade, the efficiencies of the best silicon cells have not improved by more than 2% in the last twenty years. This is largely because silicon PV have been well optimized and is close to the Shockley-Queisser limit on efficiency [1] , that applies to all single-junction solar cells, and is 29% for an ideal silicon cell (bandgap 1.1 eV). The main loss is such devices is thermalization, i.e. high-energy photons in the solar spectrum produce one electron-hole pair just as the absorption of lower-energy photons does, but the energy of photons in excess of the bandgap is lost as heat as the carriers relax to the band edges.
Singlet exciton fission is a carrier multiplication process in organic semiconductors (OSCs) [2] . Within OCSs the absorption of a photon leads to the formation of a bound electron-hole pair, an exciton. The photogenerated exciton is in a spin-0 singlet configuration. However, these systems also possess a lower-energy spin-1 triplet exciton state and under the right conditions the initially photogenerated singlet exciton can convert to a pair of triplet excitons, a process termed singlet fission.
In this talk I will outline the basic physics of singlet fission. I will present results from ultrafast spectroscopy studies that elucidate that quantum mechanical dynamics [3] [4] of this process and discuss the transfer of the triplet excitons formed vis fission to inorganic nanocrystals [5] and how novel organic-inorganic nanostructures could be used to create a new generation of photovoltaics that can overcome thermalisation losses and could break through the Shockley-Queisser limit [6] .
